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Fig.1

Multi-eddy structure and seasonal variation of the South China Sea (SCS) circulation derived from

historical hydrographic data from 1921 to 1970
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Fig.2 Bottom topographic map of the SCS deep basin and mesoscale eddies discovered at early stage
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An anticyclconic eddy with a diameter of 150 km in the SCS deep basin west of the Luzon Strait discovered by

hydrographic survey in the NSCS conducted by Xiamen University from January 20 to 30,2010
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Abstract: According to Wikipedia (https:/en.wikipedia.org/wiki/Eddy), mesoscale eddies in the ocean are
rotating water masses with diameters between about 10 and 500 km and lifetime from days to months. Me-
soscale eddies in the South China Sea (SCSME) were firstly observed in 1956. Since then, 60-years of ob-
servations and investigations have shown that the SCS are a unique ocean area with energetic and high-fre-
quency occurred mesoscale eddies. The research of SCSME has passed stages of early discovery, being
studied as a single water mass motion and as grouped water mass motion. This paper reviews the develop-
ment history and new progress in the research of SCSME. By 60-years of observations and investigations,
general characteristics of SCSME, such as the 3D structure and the kinematics,have been mostly revealed.
SCSME may occur all year around. They are mainly distributed in the deep basin with the water depth dee-
per than 1 000 m, in particular concentrated in the west of the Luzon Strait and the western boundary of
the basin. The occurrence frequencies of cyclonic eddies and anticyclonic eddies are near the same. The sea
surface radiuses of SCSME are mostly distributed with a range from 50 to 150 km. The radius decreases
with the water depth. The average horizontal scale of SCSME is smaller than that in the Pacific. The num-
ber of SCSMEs has monthly variation, but not obvious seasonal variation. The amplitude of annual varia-
tion is about 20% , but correspondence to the ENSO events is not supported by the observations. The sta-
tistical results of annual number of SCSMEs are inconsistent. The minimum number is 11 per year, and
the maximum is 49 per year. The rotating current field of SCSME extends from the sea surface to the bot-

1

tom. The current vector reaches the maximum value of 40 cm « s™' at the surface layer of 100 m, decreases

with the water depth to 3.5~5.0 cm * s

at 2 000 m. SCSMEs propagate westward with velocities from
2.0t0 9.0 cm ¢ s~ ', and the low velocity areas are distributed in the eastern boundary of the deep basin and
the southwestern SCS. The mean value of the sea surface vorticity of SCSMEs is within a range from 5.4 X
107°t0 20X107°% s ', higher than that in the Pacific. Recent investigations treat SCSME as a grouped mo-
tion phenomenon, and have proposed new concepts of long-lived eddy row, standing wave modes and the
Rossby normal modes. Of the generation mechanisms, previous investigators have suggested the Kuroshio
origin and the SCS local origins. The newest point-of-view suggests that disturbance from the Pacific in the
form of the Rossby waves and eddies may enter the SCS directly and resonance with intrinsic oscillation
modes of the basin, so that forms another Pacific origin. In addition, the dissipation processes and the in-
teraction of SCSMEs with other ocean processes are worth further pursuing.

Key words: South China Sea; mesoscale eddies; long lived eddy row; standing wave modes; Rossby

normal modes
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